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(57) imm mjEG) 

mm m^mwsiaxcom&co^-m^^Y: 

iffik^m mt&mwk 1 3 1 izmmnmrnts. 

14 1-14 3 £JB»«IiEfc«6$-£. KE«P 
fflfctt. £*U=ffl}&&ftfc««*l 6 1 ~1 6 3tf, ± 

*«0ft«0ttK* 16 2, 161 *>~FMtt:'fWM F 1 
7 1. 17 2&$&*-&Smi7 3, 174£H5gU 
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ivyzmm. mx&^vnznmx-^-mmw^ 
4 mm: m&mz-txm^ rmmm^maxm 

Xii&coim:mii\a:mz®teUj:ffL>. njrw&t 
mnjL®mzwixmzm£>v\sx zmm txm n m lsc 
n>wx£$&k2it&kmz. /^rmffit±T*i6j<7) 

Me^i*i!«i<oT«a5Sr^-ti»a5ttfcSTgi!(cffis$fL 

m-tz>&mpim%fflzBma-i/w<*z-fmL. mm 
&®n&m\Hm%nTmiztmfh&m^j>w<*£m 

xmf. R^tmffiVitocoftmTmizfm-t&mvtto 
^[^ii'oh^^mzmis.Lx. &±.mz&mzti 
tzme&ft®%ifri;izmm ixmrnm^^ w*# 

mftmzmmmmx'mzti&AmmmzmtfL 
u m±mztm-thtmm^.^Tmmzm^tix 

mizmi^rmm^m^t^m^ f£*#£ 

mm>^7^m<7W&zmmmt>Lx%m?>ft 
saw* Yzmaxm&mftKcoMx&mzm.Zit 
TBfes z\ t ^mLb^m^mhiammzm^^ 
rmmtfj mm. 

[0001] 

izmom-trnttiimi xwm. nwt* i . o o 

o. 05m mBg.Wc.<m&xtpg.nm#w u rmsi 

~y*-v hwm^iizmiiiammizyjJrtmzwto 
jLmzmwfrttxwMLx?- hn^msmm/ x 

rt^-s^h-gamr*. 

[0002] 

mtzmi^Mz±mm&%izmfe*fry (as. ^ 
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TSE (2 0kg/cm2 JJLh, ffif£5 0~~6 0kg/ 
cm 2 ffif&g££Jt«2*;hJiU:) cOjOI&^fllll&Kflt 

tc s juywrnizmfrm (±t*i6j) ^miM^^-t 

hZktzX -> XMK<nmMlJ?inbti& . 
[0003] -£LT\ .lcO<td^«HOAM7°mffifcJ; 
&MMKcr)mMLl^ *BiHiyfc#*JLl : 1. BP*> 
10 #J 1 0 0%BuS*^«-?-faiic7)S?H«*frTTtTi5ii 

hz\hm>^t mzu. z<7)±o%iihmm; 

wx%&^<%m®coi)\u:t:*i&b Lxmummfai. 
z-t&tcMz, summit. &%<bt>n&tf&io 

O^ULh. 4 0 0-5 0 Ommg^JJlT. Mftl 0 0~ 
3 5 0 m mmtkimoMZ WRffttJJf t>tlX V . £ 

[0004] «K%hlXffl0Vt>r 7°«g{±ico J: d t®*B 
®®2 J £mLXmi&£ol l zlX^Z>. LfrU />M 

rm&izii^ma*^(oMJMm.^(OK^mi l z i s^- 

?b<m\,z--®ztz\mm.®cr>*ffijf4 h^xt*^ 

iztizmi%megi%<mt2tixm. -mbLxm 
grpi-295723 ^'mtzm7siztifz%mzmf s 

[0005] luie^WJ. 05 tc^J: 9 fc. SJlII 

fe^fflia<^er^fiatis«t^TSi53a$*i uz%& 
40 sp*'-f k 1 2 ^^f$-t. *u rwmomwim 1 3 

c^B2ril^S^f-ri.mffi*;wr 1 4 t-^(cSniiH0 
t:J:0T*(^irr&±3IiSSrfrl 5iS*t. 

1 5 1 MeTaJS^ft: 1 1 b (nmzsm 3 ^ /i/^** 

1 6 5:^L. ±T('^ K$itT^@^iSa!^ 
«cl 7l:>fW H 1 8^Sft$^. 7 
*»EffiH3>Ol'A* 1 6(7)^4>^^-C-*S?*S^ 
fct J: 0. J03*9#frb*rC t fffB^S*'^ K 1 8*-' 
fiieJig|5Sl**l 5 («S*;^> bTti&mfcl 1 

so ears j; 3 1 tizmmmj mmmmztix^ 



3 

[ o o o 6 ] * lt. tmmnmtH fssk xtm . 
iiam'ombii.xmmi^i a tits^^ f i 2 

l^0«[1it£l 3<?>fi£#£-ft (JWWcjfe^) LTfc. 
4>IS;*H F 1 8 1 4 k 5feS&#4 F 1 

2fc<oH*-£«)ltlc««LfcBr (Wi-tf. ftWUtl : 

io^±«ffi*^rt5fe5sgK^ f^co^jS) tea 
£>-f££ tfc«e»cfii!Ffci»±-r & - t #-e£ 

[0007] 

[l&Wfg&LJ^fc-t^fRII] L*>L&#£. wlBHI 
*:M;l^*0*«3fcJ:r>T«*!S*U Etta 4* 

><*<v$mmzizmtximn& o^rmm) comm. 

KfiA. *mili. +SXf-f F£^^£:a$att*?)± 

mm^'^< tx^rm&co^^+^w^nzm 

[0008] 

mz&mtitzmimftmttn®. Rx/mam.mco 
%nm%(wm-f hzmrngmzsm? a £tf 
isl. mmwmco&giftm'gwTmizimtiEm? 

fttfmmttftftmzmdMmmx'qmzti&xm 
ffimzm&LL. &±Mtz&m?&mintttfcoT!%&£ 
mfczitxmvimmthmmzfmmiz® 
mmxmmmxwm^Zit. *<?>mnma$m. 
co%«<7)TWz*m#4 v3[mm®fei.. m*®A 
a a v5&mizmai'V7'mmft-t$>#m4 f 
tm'UTm&crffi^z&m&ibLxni 
urt-saaaw-f **wm.w>$m&<<mmmz 
um^x&Lh z. t ttrnt -rs . 

[0009] 

imvmmmm xmvy-mmtmsizm^x 
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JS0iSIH<OieBIIrffii0£. @2«Hlt»TmS*^r 

n&*H mmm. r&immi 1 1 turn*. 
&mi 2 nzx 9pfsai££& LT«etaw:*rt 

m3 1»tfiili&g?rtittl3 2fc. gSftBll 3 1tJg» 
Tsrfigti^3-ffCESL^^IS«^rt«g 141.1 
4 2. 1 4 3 fc . ffilftgfi* 1 3 2 tg»)"frtg{Ci^-5 
-frTEgL^SSt<@^ : fflffi)*rt«igl44. 14 5. 1 
4 6 fc . T3£S£fe#3Wl 1 1 h^rtttgl 4 1 k<r> 
10 BL Atfft£rtttSl4:U 14 2. \A3cnWAZim 
Lfzm&zH)l>J<.* \ 51. 15 2. 153fc.#|grt 
tt§14 1. 14 2. 14 3<D**fcEI£LT^W:T 
SS^PL^if^ftcl 6 1. 16 2. 163fc.fi±& 
OlSftt* 1 6 3^T*WfcHf&5*lTK«tt* 1 6 3 £ 
1 6 4 fc . 4>ia^ F 1 7 1 . 

1 7 2 z~miz^«^Lw%m^«mvi& 1 6 

1.16 2 OTffiSSfcH^^^^ +ffi#-r K^fgW 1 
7 3. 1 7 4 fc . «|IIII|2«iK < £(il£^ffl 

20 T§gfi^S3fc«?!H F 1 8 1 fc . 3 ? AcOTlEflliMBI 

tfffS5tS^'^ F 1 8 1 ^^f-rs*^*'^ FSft 
SPttl82fc. HttHcl6i; 16 2. 16 3^^(0 
T3g^t#WS!^l*l*S14.4. 145. 146fc^« 

irrsaisgwn 9 1 . 192. i9 3fc*»^«tts*i 

[ 0 0 1 0 ] 4^. ftsawM Fisatwi 8 2t±^ 
30 1 1 1 mfeztitiX't mmmm 1010 

fl!jffi^^5tSSSP^>f FS^Stt 1 8 2cr>\m 1 8 2 1 fc 
{^■^-^S^LT^-i H^Sl*^fiatffiB^i6SI 
. 1 0 1 1 1 1 8 2 2<i*'^ FSBSSSW 1 
0 1 kfijQmJ Fi^gW 1 8 2££«*&Lfc'*f 
r«ffi3*i»a-t5fiil!lT'S>') . jfefflgS*'^f F 1 8 1 
*2Piffii?L 1 0 1 1 1 8 2 2 aTWWIffPISfcffi 

[ o o 1 1 ] ^Jt. 4 (i^j-vSitiiMr^co^ ^ivifts 
tt)tjniA..y f. 5(1^-^ 5 1 izx vmmzmii 

40 5 2 fc,k 0 rt^xfy F;U*«ttS:4"C»fc LTIhIK 
■T s i o iziaz^ y F 4 ^-Tl8il(c^tt^± 

«. 6<±gi4i!tt5^S^{CJR0#(«:mii^r. 7 
ttf§PK*£ mm 1 6 4 (SB* LttRftft 1 6 4 1 fc& 

l6^clas$i^/cP]M«^s^l5^re^) , ?. mrisi^s^ 

ft 8 tm«*^^6 ^5fe3S§a*>**^r 6 itotftia t k « 
^»8iiOil4fcttOJi^. &6^±*-fc*-?iP£ 

J; 0±*tWflE2ixS®[tt*^aitt 1 6 4 {c: 

50 •mfrii>y 6*klx mmmdt smmx-WEm^-t 



5 

mmx'^a-th . 1 6 4 2 ti^sw 1 6 4 l 

[0012] #l8Pi£ft:l 6 1. 162. 16 3Ji. X* 
nmUftnTmiZfmt&m^J 5 1.15 

2. i5 35rrta5tiRttLTB^-rssafcgyt^ 

m 1 6 4 jiteH 5RtfSffi*A-r 6 fctf LTff f>ftT 

toc^SjU 1 4 3*>*^rttt 131 tagrts 

*lT*tfi»LT#£E«3>f^*15 1. 15 2. 1 
5 3#Eag2il*:fc£. H2|C*tf- iR±3P«® 
tffls 1 6 3<?>m. 16 3 1 tTfflk^>#^rtttS 14 1. 

1 4 2 1 161. i6 2immmm-emh 

182. #+^^KS^gBttl7 3. 174.MtfS 
tfttiftiW 1 6 4^3mSW*^l!&S««ffi^^<i/h 

ot, ft±SI!<7>f!Sttf*c 16 3 <i#£gS 16 3 1 cr>_kTM: 
* ; ^rtfttS 1 4 2 fcflttft 1 6 2at«-«-hTfitffi«l3 
5 3^^«S$5:JB^^$m:(C»)«3 

*u 4 fcitpfttt 1 6 2 a+sai 1621 cr>±rfmmft 
Ms 1 4 1 fcgs«* 1 6 1 m^±rmzsm^ a >v< 

*1 5 2^^mZ£toltzm&Lti l zBf8.2ti& . o 

[00 13] 4fc. £*»«fctttti. fffl»7)M5=M 
/l-A* 15 1 £fittftl 6 1 fiO+^l 6 11 fcTffiSB 
£#&m 1 lftyftftLfcHWl 1 1 KckWOW-* 
J: 3 fc 1/0*6*6, Rtil 6 l©±T*ft^*<'t 
Slt^tl. S^-C(K$K#16 2ACfl6 3(0±T 

ftb/hs<mtrs£2:^r»«. *fc. fitttfti 6 1 

7 3«TB±9ka>J^3£ajStfT»JftU TEBttB 

i^a^'ifienflss 1 1 1 

*g^UT^T6J:d{cfflj£t-Ct)^. 

[00 14] 4fc, Wmtm\32. mm>m&Y 
44. 145. 146. RXfimmtl 9 1. 192. 

19 3J4. SMHE141. 14 2. 14 3^|)J^ 

it^imm^timiLw 4£. «ft*;^6iii« 

X o iz-mm: 1 4 3<?)JiT«t±it«£W^Rt~^j£^^ 
0*6. — TfflOSrtttgl 4 l&lfl 4 2fcJ±. 
ffijgrj 4 ^y^SWWjfc J: 6$W> faO^jWffl-f 6* 
6. 1 4 3 J; d KIU^J»t6<.£g{i& 
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[0015] 4fc, gMt 1 3 1 *>'P3tttt«^i. # 
^«gl4 1. 14 2. 14 3?)!ttl5| l 9<^®iE£R&iL 
■T6^tC. #^l*lttSl4 1. 14 2. 14 3ilgrt 

Mi 3 1 kt&-t*-w&mim±mmmh 

^l*l«ll 3 l*<BtBB0ft^)^a^<7)^«^ 

[0016] ULbOfltfiKfcJ: 0 . MnXft 2 
t. 3fcS§S?#-f KiftSIStfl 8 2CD±TftB£tl»L 
T. K 1 8 1 5r»X%2cO*ffijff<c7)Ji)rS 

10 m.l3m-$rhkMzti4 Kggl^±T<*B£<aSi* 
*>U mffi*^r6£JRttft£>*iT&4>0#'f H 1 7 
1.17 2 RV9ti%&#4 H 1 8 1 6^nM Ttt 

ffi3<^ffl£$teft2fc*t|6j£-£6,, 3rtJ. 
T&mmtl 1 1 ^ifc»M2c7)^iS^>KD^^ 

mizmmsLxtH mmiwi-T&wzmmbi- 

nm3£®m2it&tmz. tmswafcitixKA? 
mm 3<?>*2miz%M~rz,toJttmin 5 3 *^^£E« 

6izmm^immry^9 1 tMux%2t:^UT. 

-rmm 3 1 «ntri» 2 m&Kw tmE^ ^i-x ^ ep 
MLxm*)mLwm>vi<xt:mLZtttft>. *-?5 

?"WiS«JraI#fT;btt6. 

[0017] SllXcOaitTtclEtT . 4-t^M rm&3 cr> 

mmzmtx. m&*fry6tnwzmt>tiz>t. 
fcmtm 1 6 4 tT*A.^*^# s 1 4 3 
tn-fnzmmLx^sm^A)v^\s\, 152. 1 
30 5 3 *<ffia$n. *«aMr-f ysc 1 s 2 . 

Hi»aW173. 174. ©«*SKf3IW164 

»BBiattS<o*«coSli*«»^tSE4 0 . 
6*nFISfiM4rT^L^t^. Bta<?5fcJ3O02cOtt 
.^i:^6*^. ^MT^fii3c7)J!)nXtffifflT'^^^*5 
SS#£iiuK#:£*^*ti8 2. 17 3. 174.Rlfl 
6 4cO#U$i&^U-t^^gJSt LT. ^7«B3 

<m£&z*mt < tffiizmrizm-t h z t 

6. 

[ 0 0 1 8 ] ^ri>. PIxIfMtt* 1 6 20T«M95^)+ 
40 1 7 40l9g«]R#{t[15gJi. S3 1 

*t J; o tc. ffitffc 1 6 2<0TffitJ¥$ 2mmgl<?)7 
7y^'16 22t^KfSl62 3$r^)£t. ih^'JV^ 
16 2 4 i&^3S«» 1 6 2 3 izmthZb iz£*)im 
Ml 74^75>^1 6 2 2«±ffitElS-r6J;dt 
LTfcO. ^<^)iti6mS*;^6*TISaH^TmL 
fct#. fiiE#*»a5ffl0 1. 173. 174.Rtf 
1 6 4 [Sfc*^ 7 7 y ^ff § 2 m mmK<50E^ia3!P*JB)S 
$il6„ 4Jt. #jgSttf*:161. 16 2. 1 6 3Rl/ffif 
ia#^fg|5ffl7 3. 174. 16 4$:£j£lfflBfcJ:6 
50 fi^„ n „t LT . 1 0fi»@S't6 i d fc LT t 
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&\ tit. &$.mmm&t-mt£. mAizmm-h 

Zt&X'Z&. 

[0 0 1 9] *LT. iS*^6frWFKLtfi 
<ffi£lzm. Qt^WM F 1 7 1 . 17 2 

4 1,14 2tt. ±T»BaE-e**a»6K 

BfcfiStS. ft->-C. #E«S3 4/1^*1 5 1.15 
2. 1 53tLT^ggt*^L<g*a$ (*ffifMtt 

60±TftSti*)>) ; 5r<&>'**l 5 1. 1 5 2. 1 53 10 
WSiS (±TJb) tf^K^L ^TO^^f F 

17 1. 17 2*>*5fc«ftWM F 1 8 1 t«ffi*;l^^6^ 

A F 1 8 1 Rev'C'f T®S3 3^-r«.Zl®)9rT' 

[0020]**:. ttff#|5| ttfi«0>*U v\**3|itt 

^w&z®t*<*jmtfmtmimzt> 20 
hfrh. wmiztm^mmm^&i-im^h^ 

ht%lX&\i. %->X. *£Ett3'Ol'''C*l 5 1.1 
5 2. 153 1 LT. gi^^^^JttO^tfcS 

i*)0 : 2r<. «-FlM3^;l/A^l 5 1. 1 5 2. 1 5 3<D 
m% (±T£) ^'StH!il2J?rS«Jttcffi5tiiS*^. & 
*m#4 F 1 7 1 . 17 2tf9c&ti4 K 1 8 1 

f S i t 0 . 6 WtTI LT t 30 

6 t5tffi?»^-< F 1 8 1 H0">f T||3JSt: 
B«^JfC3^SiH-^ZiWC^rt 
TOD LT. JU7Wm3<7)m*- j mti£%j£LXffi± 

[ 0 0 2 1 ] H4l±. +BKr^ F£HfflKW;*W»0 

am****-. H4<^ttfemru. +^#4 f i 7 1 1 

1 7 2*>ft|c»:'l4UM F 1 7 5£!£<tl>fc#>. 01 
OfltjSfcgfiWg 14 7. E«83 -< /l^** 1 5 4 . jitt 
ft: 1 6 6 . QfflJH F 1 7 5 F3& 40 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] As for this invention, an outer diameter uses or less about phi 1 .00mm and the 
pipe electrode of the bell shape in below phi0.30mm order extent and the narrow diameter beyond about 
phi0.05mm usually as an electrode for processing. By the electron discharge method For example, it is 
related with the guide equipment to which it shows processing delivery of said pipe electrode in the 
small hole electron discharge method equipment which forms through tubes, such as a processing start 
hole for inserting a wire electrode in a workpiece in a wire cut electron discharge method at the time of 
processing initiation, and a nozzle for fiber manufacture, or the thin hole of bottoming 
[0002] 

[Description of the Prior Art] Usually, it is an electrode holder (usually) to the point of the main shaft 
with which migration of shaft orientations and rotation centering on a shaft were prepared in the 
processing head possible with such small hole electron discharge method equipment. The collet chuck 
which binds tight on both sides of the root side edge section of a pipe electrode by the collet, and is 
fixed is attached. Make this electrode holder carry out fixed maintenance of the pipe electrode, and a 
pipe electrode tip is made to counter it at a workpiece. Supplying high-pressure (20kg/cm2 or more, 
usually 50-60kg/cm2 order extent or more than it) working liquid to the processing section through the 
centrum of the pipe electrode of a rotation grant condition An electrical-potential-difference pulse is 
intermittently impressed between a pipe electrode and a workpiece, and while generating a discharge 
pulse repeatedly, piercing of a small hole is performed by giving processing delivery of shaft 
orientations (the vertical direction) to a pipe electrode. 

[0003] And piercing of the thin deep hole by such super-thin pipe electrode From the place where the 
ratio [ exhausting / electrode ] is about performed in many cases under the conditions [ exhausting / 
high ] beyond 1:1, i.e., about 100%, order or it, further In order to reduce the exchange frequency of a 
pipe electrode, to enable processing of many in one pipe electrode as possible and to raise processing 
efficiency under such conditions [ exhausting / high ], a pipe electrode at least ~ several 100 or more 
times of an outer diameter, and about 400-500mm or less - usually ~ the die length of 100-350mm 
order extent -- manufacture finishing ********. Moreover, as for the quality of the material of a pipe 
electrode, copper, a copper alloy, etc. are mainly used abundantly. 

[0004] The pipe electrode for small hole processing tends to be deficiently bent by the super-thin long 
picture in rigidity in this way. The point guide to which the point of a pipe electrode is positioned and it 
usually shows processing delivery from the process tolerance of a small hole getting worse if a pipe 
electrode bends It prepares in points, such as an arm which was made to extend possible [ vertical 
justification ] and was formed from the column etc., and he carries out contacting this point and 
contacting for example, guide supporter material on the surface of a workpiece near the front face of a 
workpiece etc., and is trying to prepare. However, since the force in which you make it buckle the pipe 
electrode by the reaction of the working liquid jet from tip opening acts on a pipe electrode and rotation 
is moreover given, neither bending of a pipe electrode nor a deflection can be prevented, but especially 
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when processing it by being high-speed, it is easy to produce bending and a deflection only in the point 
guide to which it shows a point. For this reason, many invention designs which prepare a piece or two or 
more middle guides possible [ vertical directional movement ] between a point guide and an electrode 
holder, and prevented bending of a pipe electrode and a deflection from the former are proposed, and 
invention indicated by JP, 1-295723 ,A as an example can be mentioned. 
[0005] The lower base material 1 1 formed in the predetermined location near the front face of a 
workpiece is made to support the point guide 12, as shown in said official report at drawing 5 . The up 
base material 15 which moves caudad by processing delivery together with the electrode holder 14 
which carries out fixed support in the base of the thin line electrodes 13, such as a pipe electrode, is 
formed. A compression spring 16 is infixed between this up base material 15 and said lower base 
material 1 1 . By being guided up and down, making the ranging behavior base material 17 which can 
move freely support the middle guide 18, and making this ranging behavior base material 17 support in 
the part in the middle of said compression spring 16 Even if processing delivery is performed, the thin 
line electrode guide equipment it was made to always be located in the place where said middle guide 1 8 
divided between said up base materials 15 (electrode holder) and lower base materials 1 1 (point guide) 
into the fixed ratio is indicated. 

[0006] And even if according to this thin line electrode guide equipment processing delivery is 
performed and the die length of the thin line electrode 13 between an electrode holder 14 and the point 
guide 12 changes (it decreases gradually) The place where the middle guide 18 always divided between 
an electrode holder 14 and the point guides 12 into the fixed ratio (- for example, in the case of split 
ratio 1:1, since it is located in middle point) between an electrode holder and a point guide, bending of 
the thin line electrode 13 and a deflection can be prevented good in the condition of having been 
stabilized irrespective of change of said die length 
[0007] 

[Problem(s) to be Solved by the Invention] However, with said thin line electrode guide equipment, 
migration in the lower part of an electrode holder is regulated by the adhesion height of a compression 
spring, the die-length part which cannot be used for processing of a thin line electrode (pipe electrode) 
according to the adhesion height of a compression spring cannot arise, effective length of a pipe 
electrode only with the usable die-length part cannot become short, and the overall length of a pipe 
electrode cannot be used sufficiently effectively. A compression spring is infixed up and down, and 
while making it located in the place of the supporter material to which this invention supports a middle 
guide in view of an above-stated trouble where the middle guide always divided between an electrode 
holder and point guides into the fixed ratio, it aims at offer of the pipe electrode guide equipment which 
lessens the useless die-length part which is not used for processing, and enabled it to use the overall 
length of a pipe electrode sufficiently effectively. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose, the pipe electrode guide equipment of 
this invention Prepare in a vertical, make possible fitting of the sliding of two or more guide bearing to 
this guidance shaft, and a guidance shaft is arranged. Between the member which supports the lower 
limit section of said guidance shaft, and said guide bearing arranged at the bottom, And a compression 
spring is infixed between each guide bearing which said two or more guide bearing adjoins. Fix and 
prepare the tube-like object in which the lower limit which surrounds the compression spring located in 
each said guide bearing bottom carried out opening in said each guide bearing, and the bore of said tube- 
like object is formed in a larger bore than the outer diameter of the tube-like object which adjoins the 
bottom. When said guide bearing arranged at the topmost part slides caudad and said compression 
spring is compressed, said lower guide bearing and lower tube-like object form in the interior of an 
upper tube-like object the liner structure contained in the state of a laminating one by one. Said main 
shaft is made to carry out press attachment of the supporter material which is fixed to the lower limit 
section of said tube-like object located in the topmost part, and supports this tube-like object in the state 
of rotation un-transmitting. Middle guide supporter material is fixed to the lower limit section of each of 
said other tube-like objects. It is characterized by making the middle guide to which it shows said pipe 
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electrode to this middle guide supporter material support, arranging the point guide to which it positions 
and shows the point of said pipe electrode to the processing part near the front face of a workpiece, and 
changing. 
[0009] 

[Embodiment of the Invention] One example of this invention is explained based on a drawing. Drawing 
2 shows the condition that the electrode holder descended the transverse-plane sectional view of the one 
example equipment of this invention in which drawing 1 prepared two middle guides to the minimum 
location in drawing 1 . The guidance shaft 131 and the auxiliary guidance shaft 132 which formed pipe 
electrode guide equipment 1 in the vertical in support of both ends in drawing by the lower limit section 
supporter material 1 1 1 and the upper limit section supporter material 121, Two or more guide bearing 
141, 142, and 143 which was made to make fitting of the sliding of possible to the guidance shaft 131, 
and has been arranged, Two or more auxiliary guide bearing 144, 145, and 146 which was made to make 
fitting of the sliding of possible to the auxiliary guidance shaft 132, and has been arranged, The 
compression springs 151, 152, and 153 infixed between the lower limit section supporter material 1 1 1 
and guide bearing 141 and between each guide bearing 141, 142, and 143, The tube-like objects 161, 
162, and 163 in which the lower limit fixed and established in each of each guide bearing 141, 142, and 
143 carried out opening, The tube-like object supporter material 164 which is fixed to the lower limit 
section of the topmost tube-like object 163, and supports this tube-like object 163, The middle guide 
supporter material 173 and 174 which supports the middle guides 171 and 172 in the end section, 
respectively and by which the other end is fixed to the lower limit section of tube-like objects 161 and 
162, respectively, Near the front face of a workpiece 2, or the point guide 181 to which it is contacted 
and arranged on this front face, and positions and shows the point of the pipe electrode 3, The point 
guide supporter material 182 which projects to the front-face side of the lower part of a column etc., and 
is prepared possible [ vertical justification ], and supports said point guide 181 to a point, It consists of 
connection members 191, 192, and 193 which connect each lower limit section and each auxiliary guide 
bearing 144, 145, and 146 of tube-like objects 161, 162, and 163, and a cylindrical spring is usually used 
as a compression spring. 

[0010] Moreover, the point guide supporter material 182 serves as the attachment fixed part of guide 
equipment 1, it carries out making the crevice 1821 of the point guide supporter material 182 carry out 
fitting of the other end of the guide equipment supporter material 101 by which the end section was 
fixed to the lower limit section supporter material 1 1 1 etc., and positioning immobilization of the guide 
equipment 1 is carried out in a predetermined location. 101 1 and 1822 are through tubes which the pipe 
electrode 3 formed in the guide equipment supporter material 101 and the point guide supporter material 
182, respectively inserts in, and positioning arrangement of the point guide 181 is mostly carried out 
under these through tubes 1 0 1 1 and 1 822 at this heart. 

[001 1] Moreover, the processing head which prepared 4 in the column of a small hole electric discharge 
machine etc., the main shaft which the processing head 4 was made to support and was prepared in the 
vertical so that 5 might move to shaft orientations by the motor 5 1 and an endocyst spindle might rotate 
a shaft as a core by the motor 52, The electrode holder which attached 6 in the point of this main shaft 5, 
the radial bearing by which fixing immobilization was carried out in the attaching hole 1641 which 
formed 7 in the tube-like object supporter material 164, 8 is the cylindrical bond part material fixed to 
the inner ring of spiral wound gasket of this radial bearing 7. The point of an electrode holder 6 to this 
cylindrical bond part material 8 Screwing with the male screw by the side of a holder 6, and the female 
screw by the side of the bond part material 8, Or it is combined by the key, the key seat, etc. and a main 
shaft 5 is combined with the tube-like object supporter material 164 pressed up by the resiliency of said 
compression spring in the mode which carries out press attachment in the state of rotation un- 
transmitting through an electrode holder 6. 1642 is a through tube which the pipe electrode 3 formed in 
the supporter material 164 inserts in. 

[0012] Each tube-like objects 161, 162, and 163 are formed in the mode which contains and surrounds 
the compression springs 151, 152, and 153 located in each tube-like object bottom inside. And it is 
formed in a bore with the larger bore of a tube-like object than the outer diameter of the tube-like object 
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which adjoins the bottom. When the tube-like object supporter material 164 was depressed by the main 
shaft 5 and the electrode holder 6 by processing delivery etc., move caudad, guide bearing 143 is guided 
at the guidance shaft 131, it slides caudad and each compression springs 151, 152, and 153 are 
compressed, As shown in drawing 2 , the liner structure where each lower guide bearing 141 and 142 
and each lower tube-like objects 161 and 162 are contained in the state of a laminating one by one is 
formed in the interior 163 1 of the topmost tube-like object 163. When it descends to the minimum 
location where an electrode holder 6 may descend, it is constituted so that it may be in the contiguity 
condition each supporter material of the point guide supporter material 182, each middle guide supporter 
material 173 and 174, and the tube-like object supporter material 164 minded the abbreviation contact 
condition or the small clearance. Therefore, the topmost tube-like object 163 is formed more than the die 
length by which the vertical length of a centrum 163 1 added the adhesion height of a compression spring 
153 to the vertical length of guide bearing 142 and tube-like object 162 part, and a tube-like object 162 
is formed more than the die length by which the vertical length of a centrum 1621 added the adhesion 
height of a compression spring 152 to the vertical length of guide bearing 141 and tube-like object 161 
part. That is, like an upper tube-like object, in the adhesion height of a compression spring, only a part 
will be long one by one and the vertical length of the centrum of each tube-like object will be formed. 
[0013] Moreover, since he is trying to contain the compression spring 151 at the time of compression by 
the centrum 161 1 of a tube-like object 161, and the crevice 1111 formed in the lower limit section 
supporter material 1 1 1, the vertical length of a tube-like object 161 can be made small, as a result the 
vertical length of tube-like objects 162 and 163 can also consist of this example small. Moreover, when 
a minute die-length protrusion is carried out rather than the inferior surface of tongue of the middle 
guide supporter material 173, the opening lower limit section is formed if needed and it descends to a 
minimum location, a tube-like object 161 may be constituted so that this lobe may carry out fit-in 
association and may be stabilized in said crevice 1111. 

[0014] Moreover, as for the auxiliary guidance shaft 132, the auxiliary guide bearing 144, 145, and 146, 
and the connection members 191, 192, and 193, it is desirable to prepare in order to be stabilized and to 
make sliding of guide bearing 141, 142, and 143 perform smoothly, and to prepare, although it is not 
indispensable. Moreover, since moment of force acts on guide bearing 143 through the tube-like object 
supporter material 164 when an electrode holder 6 moves caudad according to processing delivery, the 
vertical length of guide bearing 143 is comparatively formed in the long picture so that this guide 
bearing 143 may be slid smoothly. On the other hand, since the force of the shaft orientations by the 
resiliency of a compression spring acts on the lower guide bearing 141 and 142, it is not necessary to 
form in a long picture like guide bearing 143. 

[0015] Moreover, although rotation suppression devices, such as a key and a key seat, are prepared in 
each guide bearing 141, 142, and 143 and the guidance shaft 13 1 in order to prevent rotation of the 
circumference of the shaft of each guide bearing 141, 142, and 143 when the guidance shaft 13 1 is a 
cylinder-like, in the case of multiple column configurations, such as a cross-section rectangular head, of 
131 guidance shaft, the need does not exist. 

[0016] While adjusting the vertical location of the point guide supporter material 182 and arranging the 
point guide 1 8 1 in the predetermined location near the front face of a workpiece 2 by the above 
configuration according to the board thickness of a workpiece 2, the vertical location of guide equipment 
1 is positioned, and the tip of the pipe electrode 3 which is attached in an electrode holder 6 and inserts 
in each middle guides 171 and 172 and the point guide 181 is made to counter a workpiece 2. In 
addition, contact installation of the lower limit section supporter material 1 1 1 is carried out on the front 
face of a workpiece 2, or the front face of the stage, and you may make it position the vertical location 
of guide equipment 1 in this case. Subsequently, while rotating the pipe electrode 3 by the motor 52, 
high-pressure working liquid (water, a drainage system, oil) is supplied from the working liquid feed 
hopper 53 which is open for free passage to the centrum of the pipe electrode 3 through the main shaft 5 
interior. Make working liquid blow off from pipe electrode 3 tip, and the output of the processing power 
source 9 is connected to the energization brush 91 and workpiece 2 which **** to an electrode holder 6. 
An electrical-potential-difference pulse is intermittently impressed between the pipe electrode 3 and a 
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workpiece 2, generating a discharge pulse repeatedly, processing delivery is given to a main shaft 5 
(pipe electrode 3) by the motor 5 1, and the electron discharge method of a small hole is performed. 
[0017] If an electrode holder 6 is caudad sent according to consumption of the pipe electrode 3, 
corresponding to advance of processing The force to a lower part works to the tube-like object supporter 
material 164, guide bearing 143 slides caudad, and each compression springs 151, 152, and 153 are 
compressed. When narrowing and an electrode holder 6 descend [ each spacing between the contiguity 
members of the point guide supporter material 182 each middle guide supporter material 173 and 174, 
and the tube-like object supporter material 164 ] to a minimum location gradually, Since it will be in the 
condition of drawing 2 as stated above, the abbreviation overall length of the pipe electrode 3 can be 
used for processing effectively without futility as die-length extent which totaled each thickness of each 
of said supporter material 182, 173, 174, and 164 for the die-length part which cannot be used for 
processing of the pipe electrode 3. 

[0018] In addition, for example, actual anchoring immobilization of the middle guide supporter material 
174 to the lower limit section of a tube-like object 162 As shown in drawing 3 , a flange 1622 and a 
circular sulcus 1623 with a thickness of about 2mm are formed in the lower limit of a tube-like object 
162. When you are trying to fix the supporter material 174 to the top face of a flange 1622 and an 
electrode holder 6 descends to a minimum location by attaching the stop ring 1624 in this circular sulcus 
1623 for this reason, A clearance with a thickness [ of a flange ] of about 2mm is formed between said 
each supporter material 101, 173, and 174 and 164, respectively. Moreover, it may be made to carry out 
adhesion immobilization of each tube-like objects 161, 162, and 163 and said each supporter material 
173, 174, and 164 with adhesives as mold goods by synthetic resin. Moreover, it can constitute in 
synthetic-resin mold goods, then a light weight. 

[0019] And since each guide bearing 141 and 142 which supports each middle guides 171 and 172 in the 
process in which an electrode holder 6 descends gradually and goes can move up and down freely, it is 
located in the location where the resiliency of each compression spring of a top and the bottom always 
balances. Therefore, if a load rate is equal as each compression springs 151, 152, and 153 and (the 
height of the spring in a no-load condition) uses the same thing in free height Since it adheres to the 
vertical location of an electrode holder 6, and there is nothing and the height (vertical length) of each 
springs 151, 152, and 153 becomes always equal It will be located in the location where each middle 
guides 171 and 172 always trichotomize equally between the point guide 181 and an electrode holder 6. 
Even if an electrode holder 6 descends gradually, it can show around by two places which always divide 
the pipe electrode 3 between an electrode holder 6 and the point guide 181 into three equally (horizontal 
location regulation), and it is stabilized and bending of the pipe electrode 3 and a deflection can be 
prevented. 

[0020] Moreover, although it is necessary to take into consideration the seat number of turns of both 
ends correctly since the number of action coils and a load rate have an inverse proportion relation when 
it is the cylindrical spring with the the same quality of the material, and the same coil average diameter 
and same pitch which were formed from the spring strand with an equal diameter, you may think that 
the free height and load rate of a cylindrical spring carry out an abbreviation inverse proportion. 
Therefore, if freedom height uses the cylindrical spring which has the relation of a predetermined ratio 
as each compression springs 151, 152, and 153 Since it adheres to the vertical location of an electrode 
holder 6, and there is nothing and the height (vertical length) of each cylindrical springs 151, 152, and 
153 is always maintained at said predetermined ratio It will be located in the location where each middle 
guides 171 and 172 always trichotomize between the point guide 181 and an electrode holder 6 by said 
predetermined ratio. Even if an electrode holder 6 descends gradually, it shows around by two places 
which always trichotomize the pipe electrode 3 between an electrode holder 6 and the point guide 181 
by said predetermined ratio (horizontal location regulation), and it is stabilized and bending of the pipe 
electrode 3 and a deflection can be prevented. 

[0021] Drawing 4 shows other example equipments of this invention which prepared three middle 
guides, and the same configuration member is shown by the amount of same sign part as drawing 1 . In 
order that the example equipment of drawing 4 may form the middle guide 175 other than the middle 
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guides 171 and 172 further, Guide bearing 147, a compression spring 154, a tube-like object 166, the 
middle guide supporter material 176 that supports the middle guide 175, the auxiliary guide bearing 148, 
and the connection member 194 are added to the configuration of drawing 1 . If it is constituted and 
shows around by three places equally divided into four so that it may show around by three places (three 
places equally divided into four when split ratio is 1 : 1 : 1 : 1) which always quadrisect the pipe electrode 3 
between an electrode holder 6 and the point guide 181 by the predetermined ratio by selecting the 
compression spring to be used suitably With the central middle guide 172, it can always show the pipe 
electrode 3 to the middle point between the electrode holder 6 which is easy to produce a deflection and 
bending, and the point guide 1 81, and it is stabilized and bending of the pipe electrode 3 and a deflection 
can be prevented. 
[0022] 

[Effect of the Invention] Thus, according to this invention, a middle guide is located in the part which 
adheres to the vertical location of an electrode holder, there is not and always divides between this 
electrode holder and point guides into a predetermined ratio. The useless die-length part which can be 
stabilized without producing bending and a deflection, can guide a pipe electrode smoothly, and can 
perform a small hole electron discharge method with a sufficient precision, and is not used for 
processing can be lessened, and the overall length of a pipe electrode can be used sufficiently 
effectively. 



[Translation done.] 
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